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IMMUNOGLOBULIN CLASS SWITCHING TO PATHOGENIC AUTOANTIBODIES 
BY BLOCKING CD 1 -MEDIATED INTERACTIONS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

DECLARATION PURSUANT TO 37 CFR §L132 

Sir/Madam: 

I, Dr. Samuel Strober, M.D M do hereby declare as follows: 

1 . I am a Professor of Medicine in the Department of Medicine, Division of 
Immunology, Stanford University School of Medicine, Stanford, CA. I received my M-D, from 
Harvard Medical School, Boston, Magna Cum Lsude in 1 966. I have over thirty years of experience 
in immunology. My Curriculum Vitae is attached as Appendix A, 

2. I am familiar with tha prosecution history of the above-identified patent application 
and the pending obviousness issues. 

3. I am submitting this declaration to show that the use of anti-CD 1 antibody to treat 
lupus is not obvious over the prior art cited by the Examiner. The references used by the Examiner 
include Zeng et aL 3 Subsets of transgenic T cells thai recognize CD1 induce or prevent murine lupus: 
Role of cytokines. L Exp^Mei. 187:525-536, 1998 and Amano et al., GDI expression defines 
subsets of follicular and marginal zone B cells in the spleen: foxa-dependent and independent forms. 
J. ImmunoL, 161:1710-1717, 1998. The Examiner indicates that the results of the Zeng et aL 
publication in combination with the Amano et al. publication makes obvious the invention of the use 
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of ami-GDI mAb to treat lupus, Both these publications are the result of experiments conducted in 
ray laboratory at Stanford University, 

4. It is well known in the art that a subset of T cells, CD4 helper T cells, internet with 
MHC Class n molecules on B cells and thereby augment the production of IgM and IgG antibodies. 
Sec Swain S,L.,ImmunoL Rev., 74:129, 1983 and Swain etaL, J. Immunol. 132:1118-23. 1984, 
CD4 T cells that are not GDI reactive T cells account for 95-96% of all CD4 T cells inNZBAVmicc 
and other well studied mouse strains. See Zeng ct al., J. Clin. Inv. 112:121 1-1222, 2003. CD1 
reactive T cells, which interact with the MHC-related molecule, GDI, on B-cells account for about 
4-5% of CD4 T cells in these mice strains, whereas in the transgenic mice, Le., the mice used in the 
experiments of the Zeng et al X Exp. Med„ 187:525-536, 1998 publication, 100% of CD4 T cells are 
CD1 reactive because of the introduced transgene. See Zeng et al., J. Clin. Inv. 1 12:121 1-1222, 
2003 and Z&ng et aL, J. Exp. Med., 187i525-536, 1998. 

5. It is widely believed that CD4 helper T cells are responsible for augmenting the 
production of pathogenic autoantibodies in lupus. In fact, the landmark paper of Wofsy and Seaman 
teaches that CD4 helper T cells reactive with MHC Class II molecules, rather than the CD1 reactive 
T cells* interact with B cells to facilitate -die production of pathogenic autoantibodies in lupus prone 
NZB/W mice. See Wofsy and Seaman, Successful treatment of autoimmunity in NZB/NZW Fl 
mice with monoclonal antibody to L3T4, J. Exp. Med., 1 61(2):378-91, 1985- This teaching Is based 
on the amelioration of lupus by administration of anti-CD4 mAb that depletes CD4 helper T cells. 
This report is widely interpreted in the lupus field as showing that the 95-96% of CD4 T cells that 
interact with MHC class II and that do not interact with CD1 are required for the production of 
pathogenic autoantibodies; and that the 3 to 4% of CD4* T cells that interact with CD 1 are expected 
to make a minor contribution to autoantibody production. Thus, there was no reason to believe by 
those versed in the field that the administration of anti-CDl mAb, that blocked the contribution of a 
minority of GDI reactive T cells* would affect autoantibody production and ameliorate lupus. This 
is because the vast majority of CD4 T cells (non-CD 1 reactive T cells) would still be capable of 
interacting with B cells via MHC Class II molecules to mediate the disease. Overall, as shown in the 
present patent application, the unexpected result of the anti-CDl treatment of NZB/W mice is that 

S84.;U*ftrt:iaiiii«l«toob<rtibnn3f Jrfnl Downlgpds Amate Zhuuudb • Dr. SffCETD&DOC (69013) -2- 



PAGE 3131 ' RCVD AT 4/28J2006 5:46:14 PM [Eastern Daylight Time] * SVR:U^TO-EFXRF-2/8 * DNIS:2738300 ' CSID:6S03273231 ' DURATION (mm-ss):11-54 



APR-28-2006 13:47 From:BFF LLP 6503273231 
fiPR. 27.2006 I'-Z&Pn SAMUEL STROBER MD 



To:USPTO 



NO. 811 P. 4 



P.4'31 



the small minority of CD 1 reactive T cells in the NZB/W mice arc responsible for helping B cells to 
produce the majority of the pathogenic autoantibody production. 

6. la conclusion, the Amano et al. and Zeng et al. publications do not teach about the 
contribution of CD1 reactive versus MHC Class II reactive CD4 T cells to lupus, because in the 
transgenic mouse studies described by the cited art, an unnatural 100% of the CD4 T cells are CD1 
reactive, and none are MHC Class II reactive T cells. 

7. Zeng et al. and Amano et al. show that there are two subsets of transgenic T cells that 
react "with CDl, one that is Tbl biased and that induces lupus, and another thst is Th2 biased and 
that protects against lupus. These reports do not teach about whether CDl reactive T cells in non- 
transgenic mice are predominantly biased toward Thl or Th2 cytokine patterns, and thus whether the 
CDl reactive cells would induce or protect against lupus. Ia other autoimmune diseases, such as 
EAE and the autoimmune diabetes of NOD mice, activation of CDl reactive T cells with the 
glycolipid, alpha galactosyl ceramidc, induces a Th2 pattern and ameliorates disease. See Sharif et 
al., Nature Medicine, 7:1057-62, 2001 and Jahng et aL, J. Exp. Med, 194:1789-99, 2001 . In the 
NOD mice, Lehuen and her colleagues showed that deficiency of CDl reactive T cells induced by 
targeted inactivation of the CDl gene worsens disease, and an increase in the number of CDl 
reactive T cells by insertion of a Val4 tiansgene improves disease. See Lehuen et aL, I Exp. Med. 
188:1831-39, 1998. These results teach against the pathogenic role of CDl reactive T cells in 
autoimmune disease, and instead teach that they are beneficial. 

8. Singh et al reported that deficiency of NK T cells in NZBAV mice by targeted 
inactivation on the CDl gene worsens lupus. This teaches against a pathogenic role of NK T cells in 
lupus in NZB/W mice. See Singh etal., 2001, Arfh. Rheum. SuppL, Vol 44, pp 283. Chan and his 
colleagues reported that lupus prone MRL/lpr mice that are CDl deficient develop worse lupus skin 
disease than wild-type MRL/lpr mice. See Chan et aL, J. Immunol., 1672985-2990, 2001 , Thus, 
these publication* teach against a pathogenic role of CDl reactive T cells in the lupus disease of 
MRL/lpr mice. Yang et al. have shown that CD Id deficiency exacerbates lupus in another model of 
lupus. See Yang et al., Inmnmoregulatory role of CDld in the hydrocarbon oil-induced model of 
lupus nephritis, J Immunol., 171(4)^2142-53, 2003. Yang et aL (2003) have also demonstrated an 
expansion of NKT cells, i.e„ CDld reactive cells, with&GalCer and improved dermatitis hi amodei 
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used to study the pathogenesis of lupus. See Yang et al„ Repeated o^galactosylceramide 
administration results in expansion of NK T cells and alleviates inflammatory dermatitis in MRL- 
Ipr/lpr mice> J Tmmunol., l71(8):4439-46, 2003. 

9. When the teaching that activation of CD 1 reactive T cells ameliorate autoimmune 
disease such as EAE and diabetes via their Th2 bias and the teaching that deficiency of CD1 reactive 
T cells in lupus prone NZB/W and MRL/lpr mice worsens lupus are taken into account] a person of 
skill in the art would not expect that anti-CD 1 mAb treatment would ameliorate lupus, They would 
expect the opposite. 

10. Overall, the Zeng at al. and Amano et al. references do not make obvious the use of 
anti-CDl antibody for the treatment of lupus. 

11. I declare further that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with th& knowledge that making of willful false statements and ths like are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful statements may jeopardize the validity of the applications or any patent 
issuing thereon. 



Respectfully submitted, 



Dated: April ££2006 




Samuel Strober, MD_ 
Professor of Medicine 
Department of Medicine 
Division of Immunology 
Stanford University School of Medicine 

Stanford, CA 
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APPENDIX A 

Curriculum Vitae 
Samuel Strober, M.D. 



Military Status: Three years' active duty in United States Public Health Service, Honorable 

Discharge, June 23, 1970 



Education: 



1961 A.B. Columbia College, New York City, Liberal Arts 

1966 M.D. Harvard Medical School, Boston, Magna Cum Laude 

Honors: 



1966 Leon Resnick Memorial Research Prize, Harvard Medical School 

1 966 Alpha Omega Honorary Society 

1971-1976 Career Development Award from N1AID 

1984 Diane Goldstone Memorial Lecturer, Massey Cancer Center 

1986 John Putnam Merrill Memorial Lecturer, Harvard Medical School 

1987-1989 Federal Advisory Committee, Transplantation Biology and Immunology 

Subcommittee, N1H 

1989 Ray A. and Joan B. Kroc Visiting Professor, University of Michigan 

1 993 R DonnaJU Thomas Annual Lecture, Fred Hutchinson Cancer Research Center 

1 996 President, Clinical Immunology Society 



Training and Experience: 

1962- 1963 Research Fellow, part time, Surgical Research Laboratory, Peter Bent Brigham 

Hospital, Boston, MA, Head: Professor J,E, Murray 

1963- 1964 Research Fellow, Cellular Immunology Research Unit, Oxford University, 

Oxford, England, Head: Professor J.L. Gowaos 

1965- 1966 Research Fellow, Surgical Research Laboratory, Peter Bent Brigham Hospital, 

Boston, MA 

1966- 1967 Intern, Department of Medicine, Massachusetts General Hospital, Boston, MA, 

Professor Alexander Leaf, Head, Department of Medicine 

1967- 1970 Research Associate, Laboratory of Cell Biology, National Cancer Institute, NIH, 

Bethesda, MD, Head: Dr. L. W. Law 

1970- 1971 Senior Assistant Resident, Department of Medicine, Stanford University School 

of Medicine, Stanford, CA 

1971- 1972 Instructor in Medicine, Department of Medicine, Division of Immunology, 

Stanford University School of Medicine, Stanford, CA 

1972- 1978 Assistant Professor of Medicine, Department of Medicine, Division of 

Immunology, Stanford University School of Medicine, Stanford, CA 



C:\Documcrtts and SctHngi\pj5\Local SettingsVTemporaiy Internet FilesVOLKl i A2Unnate Immune - Dr Stroter_s Declaration - 
Q9JM$44_(PAUB\JlS6\$47J)(6)S)OC (69013) -5- 

PAGE 6/31 * RCVD AT 4/2»2006 5:46:14 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-Z8 < DNIS:2738300 1 CSID:6503273231 ' DURATION (mm*s):11<54 



APR-S8-2006 13:48 From: BFF LLP 



6503273S31 



To:USPTO 



P.7'31 



1976-1981 Investigator, Howard Hughes Medical Institute, Miami, FL 

1978-1982 Associate Professor of Medicine, Department of Medicine, Division of 

Immunology, Stanford University School of Medicine, Stanford, CA 
1978-1997 Chief, Division of Immunology and Rheumatology, Department of Medicine, 

Stanford University School of Medicine, Stanford, CA 
1982-present Professor of Medicine, Department of Medicine, Division of Immunology, 

Stanford University School of Medicine, Stanford, C A 



Editorial Boards: 



1 982-1 984 Associate Editor, Journal of Immunology 

1 982- 1985 Associate Editor, Transplantation 

1 984-present Associate Editor, International Journal of Immunotherapy 

1 992-present Associate Editor, Transplantation Immunology 

1 998-2002 Member, Biology of Blood and Marrow Transplantation 



Institutional Boards: 



1 992-2005 Member* Board of Directors, La Jolla Institute for Immunology 

2005-Present Chairman, Board of Directors, La Jolla Institute for Immunology 

Societies: 



1 989-1 997 Councilor, Clinical Immunology Society 

1996 President, Clinical Immunology Society 

American Association of Immunologist 
American Society for Clinical Investigation 
American College of Rheumatology 
American Society of Transplantation Physicians 
Western Society for Clinical Investigation 
American Association of Physicians 

1 986- 1 989 Councilor, Transplantation Society 

Advisory Committee: 

1987- 1989 NEH Transplantation Biology and Immunology Study Section. 
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126. Lafrenz, D., Koretz, S., Stratte, P.T., Ward, R.B. and Strober, S. LPS-induced 
differentiation of a murine B cell leukemia (BCLi): Changes in Surface and Secreted IgM. 
J. Immunol. 129:1329-1335, 1982. 

127. Okada, S., and Strober, S. Spleen cells from adult mice given total lymphoid irradiation 
(TLI) or from newborn mice have similar regulatory effects in the mixed leukocyte reaction 
(MLR), n. Generation of antigen-specific suppressor cells in the MLR after the addition of 
spleen cells from newborn mice. J. Immunol. 129:1892-1897, 1982* 

128. Blattner, F.R. 9 Richards, J.E., Shen, A., Knapp, M. ? Strober, S M Gilliam, A.C., Jones, S., 
Cheng, H-L, Mushinski, J.F., Tucker, P,W. Genetics aspects of IgD expression: L Analysis 
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Structure and Function. (Eds.: GJ. Thorbecke and G.A. Leslie). Annals of the New York 
Academy of Sciences, New York, 399:1-14, 1982. 

129. Kotzin, B.L., and Strober, S. Total lymphoid irradiation. In: Recent Advances in Clinical 
Immunology (Ed.: R.A. Thompson). Churchill Livingstone, pp. 287-308, 1983. 

130. Strober, S„ and Schwadron, R. Role of marrow transplantation in tolerance to organ 
allografts. In: Recent Advances in Bone Marrow Transplantation. Alan R. Liss, Inc., New 
York, pp. 1-9^ 1983. 

131. Strober, S. Managing the immune system with total lymphoid irradiation. In: The Biology 
of Immunologic Disease (Eds.: F.J. Dixon and D.W. Fisher). Hospital Practice Book. 
Sinauer Associates, Inc., Sunderland, pp. 339-388, 1983. 

132. Modry, D.L., Strober, S M Hoppe, R.T., Bieber, CP., Pennock, JX-, Koretz, S., Jamicson, 
S,W,, Reitz, B.A., Stinson, E.B., and Kaplan, H.S. Total lymphoid irradiation: Experimental 
models and clinical application in organ transplantation. Heart Transplantation 2:122-135, 
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133. Feiner, R.H., Strober, S M and Grcenberg, PX. Murine granulopoiesis after fractionated total 
lymphoid irradiation and allogeneic bone marrow transplantation. Exp. Hematol. 11:410- 
417, 1983. 

1 34. Field, E.H., Strober, S., Hoppe, RT. T Calin, A,, Englcman, E.G., Kotzin, B.L., Tanay, A,S., 
Calin, H.J., Terrell, CP. and Kaplan, H.S. Sustained improvement of intractable rheumatoid 
arthritis after total lymphoid irradiation. Arthritis Rheum. 26:937-946,1983, 

135. Kaplan, H.S., Hoppe, R.T*, and Strober, S. Selective immunosuppressive effects of total 
lymphoid irradiation. In: Primary and Secondary Immunodeficiency Disorders (Eds.: RJC. 
Chandra). Churchill Livingstone Press, Edinburgh, pp. 272-279, 1983. 

136. Kotzin, BX., Kansas, G.S., Engleman, E.G., Hoppe, R.T., Kaplan, H.S,> and Strober, S. 
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138. " Strober, S., Field, E.H., Kotzin, B.L., Hoppe, R.T., Engleman, E.G., Tanay, A.S., and 

Kaplan, H.S. Treatment of intractable rheumatoid arthritis with, total lymphoid irradiation 
(TLI): Immunological and clinical changes. Radiotherapy and Oncology 1:43-52, 1,983. 

139. Hoppe, R.T., Strober, S., and Kaplan, H.S. Total lymphoid irradiation in the management of 
autoimmune disease and organ transplantation. In: Radiation Oncology Annual 1983 (Eds.: 
Phillips, TX. and Pistenmaa, DA). Raven Press, New York, pp. 205-232, 1984. 

140. Strober, S, Natural Suppressor (NS) Cells, Neonatal Tolerance, and Total Lymphoid 
Irradiation: Exploring Obscure Relationships. Ann. Rev. Immunol, 2:219-237, 1984. 

141. Oseroff, A t , Okada, S., and Strober, S. Natural suppressor (NS) cells found in the spleen of 
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phenotype, J, Immunol. 132:101-110, 1984. 

142. Strober, S, Strategies promoting allograft acceptance: An overview. In: 67th Annual 
Meeting of the Fed. of Amer. Soc. for Exp. Biology, Chicago. Fed. Proc, 43:261-262, 1984. 

143. Strober, S., Okada, S., and Oseroff, A. Role of natural suppressor cells in allograft 
tolerance. FedProc. 43263-265,1984. 
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transplantation immunity. KROC Foundation Conference: Effect of Total Lymphoid 
Irradiation of Autoimmune Disease and Transplantation Immunity, J. Immunol. 132:968- 
970, 1984. 
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dependent and T cell independent antibody responses. KROC Foundation Conference: 
Effect of Total Lymphoid Irradiation on Autoimmune Disease and Transplantation 
Immunity. J. Immunol 132:979-984,1984. 
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unresponsiveness to heart allografts in mongrel dogs treated with total lymphoid irradiation 
and anti-thymocyte globulin. KROC Foundation Conference: Effect of Total Lymphoid 
Irradiation on Autoimmune Disease and Transplantation. J. Immunol. 132:1013-1018, 1984. 

147. Field, E.H., Engleroan, E.G., Terrell, C.P. ? and Strobcr, S. Reduced in vitro immune 
responses of purified human Leu-3 (helper/induces phenotype) cells after total lymphoid 
irradiation. KROC Foundation Conference: Effect of Total Lymphoid Irradiation on 
Autoimmune Disease and Transplantation, J, Immunol. 132:1031-1035, 1984. 

148. Tanay, A.S., Strober, S M Logue, GX., and Schiffman, G. Use of total lymphoid irradiation 
(TU) in studies of the T cell dependence of autoantibody production in rheumatoid arthritis. 
KROC Foundation Conference: Effect of Total Lymphoid Irradiation on Autoimmune 
Disease and Transplantation. J. Immunol. 132:1036-1040, 1984. 

149. Kotzin, B.L., Strober, S M Kansas, G.S„ Terrell, CP., and Engleman, E.G. Suppression of 
pokeweed raitogen-stimulated immunoglobulin production in patients with rheumatoid 
arthritis after treatment with total lymphoid irradiation. J. Immunol. 132:1049-1055, 1984. 

150. Friedman, S., Strober, S,, Field* E.H., Silverman, E,, and Myers, B.D. Glomerular capillary 
wall function in human lupus nephritis. Am, J. Physiol. 246 (Renal Fluid Electrolyte 
Physiol. 15):F580-F591, 1984. 

151. Kotsin, B.L., Strober, S. Total lymphoid irradiation. In: Clinics in Immunology and 
Allergy. Immune Suppression and Modulations. (Eds: M.S. Mitchell and J. L. Fahey). 
W.B. Saunders Co., 4(2):331-358, 1984. 

152. Hertel-Wulff, B., Okada, S., Oseroff, A., and Strober, S, In vitro propagation and cloning of 
murine natural suppressor (NS) cells, J. Immunol. 133:2791-2796,1984. 

153. Botnick, L.E., Hoppe, R.T., Kim, T., Travis, E.L., Strober, and Bloomer, W.D., 
Radiation therapy for immunosuppression and marrow or organ transplantation. Cancer 
Treat, Symposia 1:161-168, 1984. 

154. Strober, S., Hoppe, R.T., Levin B, 3 and Sampson, D. Total lymphoid irradiation in renal 
transplantation: Reduction and elimination of maintenance immunosuppressive drugs. In 
Nephrology Today (Ed.: R.R, Robinson), Kingsport Press, Kingsport, Tennessee, pp. 1695- 
1707, 1984. 

155. Hertel-Wulff, B., Palathumpat, V., and Strobcr, S- In vitro propagation and cloning of 
murine natural suppressor cells: Suppression of alloreacdvity. Transplant. Proc. 17:1121- 
1123, 1985. 

156. Strobcr, S., Gottlieb, MS,, Hoppe, R.T., Bieber, CP., Paulnock, D,P, (King), Kotrin, B.L., 
Koretz, S.H., Reitz, B.A,, and Kaplan, H.S. Use of total lymphoid irradiation in organ 
transplantation. In: Chronic Renal Disease (Eds.: N.B. Cummings, and S. Klahr), Plenum 
Publishing Corp., New York, NY pp. 467-475, 1985. 

157. Sampson, D., Levin, B.S., Hoppe, R.T., Bieber, CP., Miller, E., Waer, M., Kaplan, H.S., 
Collins, G., and Strobcr, S. Preliminary observations on the use of total lymphoid 
irradiation, rabbit anti-thymocyte globulin, and low-dose prednisone in human cadaver renal 
transplantation. Transplant Proc. 17:1299-1303, 1985. 
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158. Strober, S., and Kotzin, B.L, Immunologic aspects of inflammatioii: Lymphocyte 
populations. In: Textbook of Rheumatology. (Eds.: W.N. Kelly, E.D. Harris, Jr., S. Ruddy 
and C3. Sledge). W. B. Saunders Co,, Philadelphia, PA, pp 22-35, 1985. 
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161. Tanay, A., and Strober, S> T cell regulation of the thymus-independent antibody response to 
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164. Levin, B., Hoppe, R.T., Collins, G., Miller, E., Waer, M., Bieber, C, Girinsky, T., and 
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Arthritis Rheum. 29:26-31, 1986. 

166. Strober, S, Use of total lymphoid irradiation in organ transplantation. Transplant. Immunol. 
Letter, Vol. 2, No. 4, pp. 1-6, February 1986. 

167. Laftenz, D., Teale, J.M., Klinman, N.R., and Strober, S. Surface IgG bearing cells retain the 
capacity to secrete IgM 1 . J, Immunol. 136:2076-2079, 1986. 

168. Strober, S M Kotzin, B., Field, E., Hoppe, R-, Myers, B., and Tanay, A. Treatment of 
autoimmune disease with total lymphoid irradiation: Cellular and humoral mechanisms. 
Ann. N.Y> Acad. Sci. 475:285-295, 1986. 

169. Kotzin, B.L., Amdt, R., Okada, S., Ward, R. 3 Tbach, A.B., and Strober, S. Treatment of 
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generalized ixnmune suppression. J. Immunol. 136:3259-3265,1986. 

170* Khan, M,M, Marr-Leisy, D., Verlander, M.S., Bristow, M.R., Strober, S., Goodman, M., 
and Melmon, K,L. The effects of derivatives of histamine on natural suppressor cells. J. 
Immunol. 137:308-314, 1986. 

171. Strober, S. Use of total lymphoid irradiation in autoimmunity and transplantation: Cellular 
mechanisms. In: Mediators of Immune Regulation and Immunotherapy (Eds: S.K. Singhal, 
and T.L. Delovitch), Elsevier Science Publication Co., Inc., pp 204-212, 1986. 
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172. Strober, S. Approaches to human immune tolerance. Immunology Today, 7:153-155, 1986. 

173. Khan, MM., Strober, S., and Melmon, K.L. Regulatory effects of mast cells on lymphoid 
cells: The role of histamine type 1 receptors in the interaction between mast cells, helper T 
cells and natural suppressor cells. Cell. Immunol. 103:41-53, 1986. 

174. Tanay, A., Filed, E.H., Hoppe, R/T., and Strober, S. Long-term follow up of patients with 
Theumatoid arthritis after total lymphoid irradiation. Arthritis Rheum, 30:1-10,1987. 

175. Rapaport, F.T., Meek, A.G., Arnold A., Miura S., and Strober, S- Attenuation of 
immunologic memory in canine recipients hyperimmunized with DLA-specific alloantigens. 
Transplant. Proc. 19:464-468, 1987 

176. Miura, S., Meek, A.G., Arnold, A.N. S Strober, S., and Rapaport, FT. The role of passenger 
cells in the induction of allogeneic unresponsiveness to canine renal allografts. Transplant. 
Proc. 19:523-525,1987. 

177. Schwadron, R.B., and Strober, S. Cloned natural suppressor (NS) cells derived from the 
neonatal spleen: In vitro action and lineage. Transplant. Proc. 19:533-535, 1987. 

178. Hertei-Wulfif, B., Palathumpat, V., Schwadron, R., and Strober, S. Prevention of graft 
versus host disease by natural suppressor cells. Transplant. Proc. 19:536-539, 1987. 

179. Strober, S., Palathumpat, V., Schwadron, R., and Hertel-Wulff, B. Cloned natural 
suppressor cells prevent lethal graft versus host disease. J. Immunol. 138:699-703, 1987. 

180. Shener, Y., Bloch, D„ Strober, S., and Fries, J. Comparative toxicity of total lymphoid 
irradiation and immunosuppressive drug treated patients with intractable rheumatoid arthritis. 
J. Rheumatol. 14:46-51, 1987. 

181. Chow, D., Saper, V., and Strober, S. Renal transplant patients treated with total lymphoid 
irradiation show specific unresponsiveness to donor antigens in the mixed leukocyte reaction 
(MLR). J. Immunol 138:3746-3750, 1987. 

182. Hoppe, R.T., and Strober, S. Total lymphoid irradiation in autoimmune diseases and organ 
transplantation. In: Principles and Practice of Radiation Oncology (Eds. C.A. Perez and 
L.W. Brady), J.B. Lippincott Company, Philadelphia, PA, pp 1258-1266, 1987. 

183. Strober, S. Total lymphoid irradiation: Basic and clinical studies in transplantation 
immunity. In: Transplantation: Approaches to Graft Rejection, Proceedings of the XVM 
Annual Scientific Symposium of the American Red Cross, Washington, DC (Ed. H.T. 
Meryman), Alan R. Liss, Inc., New York, NY, pp 251-262, 1987. 

184. Rapaport, F.T., Meek, A.G., Arnold, A.N., Miura, S., Hayashi, R,, and Strober, S. 
Preoperative preparation of high-risk, specifically hyperimmunized canine renal allograft 
recipients with total lymphoid irradiation and cyclosporins Transplantation. 44:185-195, 
1987. 

185. Gaston, J.S., Bacon, P.A., and Strober, S- Enhancement of human T-lymphocyte growth by 
human transferrin in the present of fetal bovine serum. Cell. Immunol. 106(2):366-375, 
1987. 
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186. Strober, S, Total lymphoid irradiation. In: Frontiers in Microbiology (Ed: Erik De Clercq), 
Martinus Nijhoff Publishers, Dordrecht, Belgium, pp. 165-172, 1987, 

187. Strober, S„ Farinas, C. % Field, E.H., Solovera, JJ. Kiberd, B.A., Myers, B.D., and Hoppe, 
R.T. Lupus nephritis after total lymphoid irradiation: persistent improvement and reduction 
of steroid therapy. Ann. Intern. Med., 107:689-690, 1987. 

188. Hertel-Wulff, B., Lindsten, T., Schwadron, R., Gilbert, D.M., Davis, M.M., and Strober, S. 
Rearrangement and expression of T cell receptor genes in cloned murine natural suppressor 
cell lines. J. Exp. Med., 166:1168-1173, 1987. 

189. Strober, S. Total lymphoid irradiation in alloimmunity and autoimmunity. J. Pediatrics, 
111(6):105M055,1987. 

190. Strober, S., Hertel-Wulff, B„ and Schwadron, R. Role of natural suppressor cells in bone 
marrow transplantation. Transplant. Proc. 19:88-94, 1987, 

191. Hoppe, R.T., and Strober, S. Total lymphoid irradiation for immunosuppression. In: 
Innovations in Radiation Oncology Research (Eds,: H-R, Withers and L.J. Peters), Springer- 
Verlag, Berlin Heidelberg, Germany, pp. 1 13-1 19, 1988. 

192. Gaston, J.S.H., Strober, S., Solovera, JJ., Gandour, D., Lane, N., Schurman, D., Hoppe, 
R.T., Chin, R.C., Eugui, E.M., Vaughan, J.H., and Allison, A.C Dissection of the 
mechanisms of immune injury in rheumatoid arthritis using total lymphoid irradiation. 
Arthritis Rheum. 31:21-30, 1988. 

193. Saper, V., Chow, D., Engleman, E.D., Hoppe, R.T., Levin, B„ Collins, G«, and Strober, S. 
Clinical and immunological studies of cadaveric renal transplant recipients given total 
lymphoid irradiation (TLI) and maintained on low dose prednisone. Transplantation 45:540- 
546, 1988. 

194. Rapaport, F.T., Meek, A., Miura, S., Hayashi, R., Arnold, A.N-, and Strober, S. Synergistic 
effects of combined immunosuppressive modulation. I. Unresponsiveness to dendritic cell- 
depleted renal allografts in dogs exposed to total lymphoid irradiation. Transplantation. 
45:682-686, 1988, 

195. Adkins, B., Gandour, D., Strober, S., and Weissman, I. Total lymphoid irradiation leads to 
transient depletion of the mouse thymic medullar and persistent abnormalities among 
medullary stromal cells. J, Immunol. 140:3373-3379, 1988, 

196. Hertel-Wulff, B„ and Strober* S. Immunosuppressive lymphokine(s) derived from natural 
suppressor cells. J. Immunol. 140:2633-2638, 1988. 

197. Waer, M., and Strober, S. Total lymphoid irradiation. In: Kidney Transplantation: 
Principles and Practice, 3 rd Edition (Ed: Professor PJ. Monris), W.B. Saunders Co., London, 
England, pp. 371-382, 1988. 

198. Strober, S., Farinas, M,C, Field, E.H., Solovera, JJ., Kiberd, B.A., Myers, B.D., and Hoppe 
RJ\ Treatment of lupus nephritis with total lymphoid irradiation: Observations during a 12 
to 79 month follow up. Arthritis Rheum. 3 1 :850-858, 1 988. 
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199. Solovcra, "JJ., Farinas, M.C., and Strober, S. Changes in B lymphocyte function in 
rheumatoid arthritis and lupus nephritis after total lymphoid irradiation. Arthritis Rheum. 
31:1481-1491,1988. 

200. Ennak, T.H., Steger, HJ. 3 Owen, R.L-, and Strober, S- Depletion and repopulation of 
lymphocytes in Peyer's patches of mice after total lymphoid irradiation. Laboratory 
Investigation, 59:591-597, 1988. 

201. Strober, S- s and Farinas, M.C. Cellular mechanisms in immune tolerance and treatment of 
autoimmune disease: Studies using total lymphoid irradiation (TLI). J. Autoimmun. 1:693- 
702, 1988. 

202. Stall, A.M., Fariflas, M.C., Tarlinton, D.M., Lalor, P.A., Herzenberg, L.A., Strober, S., and 
Herzenberg, L,A. Ly*l B cell clones similar to human chronic lymphocytic leukemias (B- 
CLL) routinely develop in older normal mice and young autoimmune (NZB-related) animals, 
Proc. Natl. ScL 85:7312-7316, 1988. 

203. Wacr, M., Strober S. Allograft rejection: Total lymphoid irradiation (TLI). In, Textbook of 
Nephrology, Massry SG, Glassock RJ, eds. Williams and Wilkins, Baltimore, MD, pp. 
1501-1505, 1989. 

204. Rapaport, FT., Meek, A.G., Hayashi, Sonoda, K,, and Strober, S. Immunosuppressive 
strategies for the induction of unresponsiveness to canine renal allografts. Transplant. Proc* 
21:381-384, 1989. 

205. Hayashi, R., Meek, A.G., Arnold, A,N„ Sonoda, JC, Ishimaru, M., and Strober, S. 
Synergistic effects of cyclosporine and steroid therapy in the induction of specific 
unresponsiveness to DLA-identical canine renal allografts. Transplant Proc. 21:391-392, 
1989. 

206. Sonoda K, Meek AG, Strober S, Hayashi R, Ishimaru M, Rapaport FT. Synergistic efficacy 
of staged total lymphoid irradiation and cyclosporine in the preoperative preparation of high 
risk hyperimmunized canine renal allograft recipients. Transplant. Proc. 21:1116-1117, 
1989. 

207. Ermak, T.H., Steg, H.J., Strober, S-, and Owen, R.L. M cells and granular mononuclear 
cells in Peyer's patch domes of mice depleted of their lymphocytes by total lymphoid 
irradiation. Am. J. Pathol. 134:529-537, 1989. 

208. Holoshitz, J., Koning, F., Coligan, J.R, de Bruyn, J., and Strober, S. Isolation of CD4"CD8" 
mycobacteria-reactive T lymphocyte clones from rheumatoid arthritis synovial fluid. Nature, 
339:226-229, 1989. 

209. Trager, D.K., Bank, B.A., Roscnbaum, G.E., Holm, B.I., Shizuru, J.A., Strober, S., and 
Fathman, C.G. Cardiac allograft prolongation in mice treated with combined post- 
transplantation total lymphoid irradiation and anti-L3T4 antibody therapy. Transplantation 
47:587-591,1989. 

210. Farinas, MX., and Strober, S- Total lymphoid irradiation reduces IgG autoantibody 
production and enhances specific antibody responses in NZB/NZW Fl mice. Cell. Immunol. 
121:423-432, 1989. 
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211. Klippel, J.H., Strober, S., and Wofsy, D. New therapies for the rheumatic diseases. In, 
Bulletin of the Rheumatic Diseases, Arthritis Foundation. Vol 38, No. 4, 1 989. 

212. Schwadron, R.B., Palathumpat, V., and Strober, S. Natural suppressor (NS) cells derived 
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